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(57) Abstract: It is possible to increase the 
sensing speed of a 2-dimensional position 
where light is incident and simplify the 
configuration of the sensing. In an optical 
sensing region (10) including pixels (Hmn) 
arranged in 2-dimensional way, each one pixel 
(IImn) is composed of a plurality of optical 
sensing portions (12 MN , 13mn) arranged 
adjacently in the same plane for outputting 
current in accordance with intensity of incident 
light. In the 2-dimensional arrangement, 
for the first direction, one (12mm) of the 
optical sensing portions of each pixel (IImn) 
is electrically connected with one another 
while for the second direction, the other 
(13 MN ) of the optical sensing portions of each 
pixel (IImn) is electrically connected with 
one another, thereby constituting an optical 
sensing portion group, respectively. There are 
provided an integration circuit for converting a 
current output of each optical sensing portion 
group into a voltage output and an A/D 
converter for converting the voltage output 
into a digital output in an appropriate range. 
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20...FIRST SIGNAL PROCESSING CIRCUIT 
30.. .SECOND SIGNAL PROCESSING CIRCUIT 
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mEm^H^ottismEEw* (v MXl -v 8hiftl ) ^^Lfc^^to^vcf^^c 

[0 0 8 6] KJrOifc^fe, *l**l»ffl|ilH I 14 0fcT*a**Lfc**: 

lot (v Ml ) ^&^tti*tt (v nMl ) itoftt (v 5him ) /h*v^*-e©fSH#> 

Ell 6 J; 5 (C, A/DMiHAD R 1 £ LTgg^£*L5 - £ £ 

[oo87] mi A/D^mmss isoft mi msw» 1 7 o 

mn. mi 7 testis i2©^f©^7n7 7 ^;v <fs?*^ 
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[0 0 8 8] ^2M^I@K3 0lt @10^^5i5l:, S&2®#H0 

K («T. * 2 S/H0*£ 2 3 0i, 121^^24 0^ 

»2 7 0fc % »2A/D«Jjfc|SI*2 8 0i:^LW« o 
[0 0 8 9] #*2«^ia«f2 10f4, ft20^CBn«^tltonRl 

i u ~i i M1 , i i 12 ~i i M2 , • • • , 1 1^1 i^wk^t**^^^ 
*:«i*©*«ft»^ i s m muvm 2 ^n^^ 42^40, 12 

2 2 Od^feffl^jStLS Reset flHi-fcX<5V^MM-fS. ^2^^>y^ 
1 2 Ott, m2mft®®2 1 0<DX^ y^ORHHIlPtfi Reset 
XV, Mt5i2 S/HiK2 3 OO^^ ^i^HK^tS 

[0 0 9 0] f|2 S/H|aIS§2 3 0 11, »2«^I§IK2 1 0fc#*LTKttfe 
m 2 S/HlelSg 2 3 0it El 1 2 IZKkZtlfcm 1 I30i 
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[0 0 9 1] I27^f yf*^2 6 Ote s i2v^7f U^;? 2 5 0(^^1 

mztiximmmc 12 s/Hms& 2 3 o^bm^7**L5«Ew^sr»2 w< 

7 0jC«?fefcA^$*« o ^2^7M^i?x^ 2 5 0ij:, 
£*LT\ B2^^i?2 6 0«D|BP^^J^ii-5^s h i f t (VJ SrttJ 

[0 0 9 2] r:t\01 8A-B11 8H»C3E<5V^ »23«5>|BliS2 10i % 
M2*J*> 1 !?m®m®2 2 0 k^ Jg2S/HH!S§2 3 0 £: N I2->7M.^ 
* 2 5 0 <t N ^2^-T 5/^-^2 6 0 0i^fcoV^RWt5. 01 8A-01 
8Htt N ^2|S^lHlSgi: N ^2^^^^^J^l|eI8gi: N |§ 2 S /HHJig £ N f 2 

[0 0 9 3] Reset fs^S Low irfcj; B (Ell 8A#Rg) x 2 

li2 10O^yHIW||< l ^'fyflHWIWlSi, »5» 
*«IS«P^1 3 ran l¥^fe{±l^$^cmW^ft^^#a$tvXV>t N i2f^ 
ESS 2 1 0©W^flg^blli^$^5«JBEttJ^fi^^^<^oTVN< (mi 
8B#JR0, ^tT, Hold ff^S High £fct> (@18C#i), #Sj?2S/HI&! 
8g2 3 0©7^^i«C5^ #^2iM2 lOOfflAif^felll* 
^tLSUffitHTjte, #12 S/H0K2 3 OO^^fy^SrgT, -t^ft© 
B2 S/HIUSS2 3 0^fi^^^$^TVN< 0 Holdm^S Low £ftoT* 
-f ry^m+ftM^lt&h, #12 S/HEJ&2 3 0O^4|R-?^^$tLfcSJBE 
miltt, TZs-ffrhtotiisfrZ (118D#i) 0 Reset ff^S High 

[0 0 9 4] fcvvC, *2S/7M,i?^ 2 5 0H, )Jrft©«inBfc#ftUfc 

^Mii^tt5if^sh i f t (vj &mxm*istiz mi se-eii s 
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G#I).*2e/7M/S?^^ 2 5 Oi^^tSl 2 Myf*^2 BOCsh 

1 ft (VJ ^tiJ?j£*L5£ N ^2^^y^2 6 0«ii:, *fJfri-<5 
3? 2 S /HE!® 2 3 0©T^^fetfi^Sixfc«flE ttl ^^2 ^7 MUSS 

2 7 0(CIM^5 (018H#i) o 

[0 0 9 5] i©J:5^ #JR2S/HEJ»2 3 0 (*2«»iB2 1 O) 

*io^»cEW*;ixfc«[*©®*i i n ~i i mi i li2 ^! 1mz> 

$nxm# cm«w^) tare bfcmffitts^ v out # s m 1 9 k ****** * 5 ^ 

MHK2 7 0ttH^J**L«. ^COB#^lj^^^ N *10^0JW^B7 7 

[0 0 9 6] fft>\ H05:#It5 o m2*7Cfit^J±lIlIS§2 4 0f± N 2 S 
/HE* 2 3 0**L^*L^bffi***t««BE©**«[**a^* o *2ft*«tt 

U NMOS h7^^, »tt»38J:t«|»T^*f|^S. ^f7^^ 

^2 S/HHIS§2 3 0^tlftL^b^^5Iff^©^f|^ t 5 S ^ 
iff^V,„ 2 ^2^>7 MUSS 2 7 0^tti71$ttS o 
[0 0 9 7] l2 1/^>7 MUBS2 7 Ote, 12 S/HIh1S§2 3 0 ^jft^h, 

2 7 Of*. Ull 4HL7*iStl1tni U^,^Z7 MUSSl 7 0iH^©f^tU 
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2 S/H[e]S§2 3 0W^^ 2 ^^ : y^2 6 0 LTWfttfJ* $*L 
fctffWAV (i ,)J^tE^ (V^-V^,) £^CfcfIEEW71V ADIN2 ( = V out 
-V^+V^) ^\ ^2 A/D^miHjSg2 8 OI^JHS. ^tUCj;^ & 

2 s/Hisigg 2 3 o*MtLfrhM*m*ztiitwEm*v^ <Dm#mBzm* 

(V oax2 -V shift2 ) ^^•^Lfc^^CQto^fcftt^Cfe^iT. V7hf5- 

So 

[0 0 9 8] KJiOifc^fe, »2**HD|ftW|i«624 0»!:T*aSnfc** 

* (v_ 2 ) ^bSttt^cf (VJ J:9 9%f (V shift2 ) /h*VN**T?©|SH#s 
HI l 9 fc**3;h,3 J: 5 I'sA/d^Had R2i LTK^*tt5 riifts, 
*3b\ ±ia^^f S HW^v shlft2 (D-fit{^ (Jft^mjEfctJ^v^) J:*** 

^^^'^ ^*©*!MEf»Je>^oTi3 9 % J*2**1fciftffi|elK2 

[0 0 9 9] f2A/Df«2 8 0|j:, £ 2 l/^ 7 hBIK 2 7 0 ^ fe 

£Effl;*7 V. hlft2 * T?©«JE«£ffl i ft 5„ 

[oioo] bukdj:^ *3Wto»«o*tfttfjMijc*, v ^tt, loo® 
l.fcA«L*:3fc«:S»|lf*l l.«r#J5fe-t"5*»©3fclRjCS|S^i 2 mn , i 3 

tLT ^ 1 2 nn ^±^2^5c@a^J^*5^5£l©^^g a ^j^ 

*Lfc**©W*l l u ~i llN , x l2i ^! i,. . . . f> ! lm ^ 1 lim t^ fcoT 
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v*m2<D*foKMmztii±im<Dmxi i u ~i i M1 , i lu ~ 1 i., . . 
a i 2 nm ^few^sjtfcmsEw^fi^ i o^rrtucasfe^^ t t^K, m*<D*® 

SrEK-f* ^5 i*tti«(: T , AM L/C**) 2 &^£g^fc&ffi 
[0101] *m»fto%ttttg«i 1 fctt^T, #3fcJflto*W» 1 2 mn , 

13„f4 % ¥iM^4 0^if2lil^^4 1 , 42t&-$^ s % 
2 4 1, 4 2»±,*Alt*rtia»6JlT»HA»tt«bT485 % 

Wl2 «- 1 3 -n^i®^^ia^i-s^^ 1 2 nn , i3 mn (m 

2ilSmfi4 1, 4 2) Offi«iS»^-t- 5 © Sr « lWt - 5 * :id j T?#So 
[0 10 2] *3Wt»«03fc«ffl*«lte*JV^T, I2ili^^ 

JKa#M*LT»J***LTV^. ZtliZZV)^ 1 2 1 3 

inn ' jun 

4 1, 4 2) © Wi/>f5 ©SrJD^fs > ^ ^-^^ 5o 

[0 1 0 3] ^fc N **lfe»«|||03fc4ftffl»*lfc*SVNT, g2fil^t 
*4 1, 42fi, 3fcAlt*rtl^fe*T4A»«J:0^» tttaLT$J 5 % 1® 

», 13 Dn (»2«ti^««4 1, 4 2) ^l®mrt(CiS^-t-^^fc x 
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[0104] ^f c , *^Jfi^J|©3fctfettJ3Sig 1 fc*5V%T, l2^Sfi|#:f 

S.WfcjBV^ i 2 mn , i 3 m i©tWWt^ 

Aftttai 2 mn , i 3., «Mfe**rlft±«ii:*t-e# So 
[0 10 5] I2iil^^4 1, 4 2(4, *AI**rtl^6,JlT 

^#^z:SS3aj£*i/-CV^ 0 tttfcj; 9 N ttfto^JKA:^ l 2 , 13 (I 

inn * inn * 

2iil^ii4 1, 4 2) *lW*rtfcER«|RK:. 12 
MW i |< N l2iiI^ft4 1 1 4 2 (jUit;^! 2 W 1 3 J ^ 

^-t- 5 it #> \zm v ^ <5 ^ ^ ^ ^ig-m L fc >. ^ jj. j- 5 ^^-ft^^j^ij -e # 3 „ 
[0106] ^f Cs *iaw«©*l(lffli6«ited3v>r»±, fUB«4 4*s, 
w*i i.w*«n©*rtiic3t]mTK*tfeixTa89 % «2£i»4 mmi 1 

4 7t««^12 m) 13 B (I2iil^«4 1, 4 2)^ 
[0107] 1 fcfcV^TMt, |R 1 ft*fflftttJlel 

tie (i/7 MEtti^v^,) '}^^m-&T'(D%im&A/-D&mmmb£ti, mi 
s/Hmsgi 3 0 mimami i o) ^^e,wA^5tE^as± 

(s^7 MfffflAv -w ) /h*v^J:9/h*v^«jEW^«t r 0j 
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W*B#A/D«!MM|k:Rft3*U m2S/H[Hliig2 3 0 («2tt^|g|K2 

i o) ^tL^^bm^$ns«iiffi^^J 1 |2A/D^m^is^c^v^T7 ^ ^^^ 
mcmm£tiz<DT\ ±m**:mj:*>mj&m &-?hw&m*v Mt j **v^ 
xt>*ts^nmmjm r 0J i^^ 5 >^^ 5o r*ucj;^ w**^ 

Kl 4 oteJ: t)^ttJ$tLfe«:^ (**1IJEfcB*V ffla]tl ) a>e,J3fj&©* hUt 
Hm^V shiftl ) **CT**fc«£ffi;a (V oajtl -V shiftl ) **1S/HHK13 

mmmjiVnm *m i A/nmmmm i s o mm^-rsis 1 i^/t->^ h m& i 
7 o t N m 2 ft^tfeamjs 2 4 0 ^ «t t> %>m ztnt&±m (m±mzmti v aax2 ) 
***>w&<Dm. ^hmmmtiv shitt2 ) *mKx**>itwEm* (v nax2 -v shift2 ) 

&3?2S/H[USg2 3 0 (JK 2 «^0K 2 1 0 ) **i*tl*>t>m&.m*lZtlZm 

[0109] *fc,#*W^i2 B , 13„i«LTH^E!|gii 
0&tf$&2$£#IUg§2 1 oa*Rtte>*LTv^©-c % 2 , 13 
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[0 110] :iibo^ f 1 ^^T^®S7°n 7 7 ^f;^I 2 ©^f^T 

HMl2i«i 1 0, 2 1 0.niRUM2*>(i*>>#'MWm*tl 2 0, 
2 2 0, *l&t«S2S/HiaiH8 0 l 2 3 0, * 1 At** 2 **«*ttlliltt 
1 40, 24 0, IlTO2v'7M/^^l 5 0, 2 5 0,11^2^ 
/fS,fi ^ 160 ' 2 6 0^lM2A/DfWl 8 0 ) 2 8 0« 
flsteov^tt, *Hl«AtJ:«»M2 0 0 1 -3 6 1 2 8*^R«t»c**^ W 

[0 111] iill«^io©Iin^ 7 . Sumf^ii© 
#1*1 2 5 6 ^ >WtJ« 2 <D-Zfo 2 5 6 ^ ^*,Ut U i 1 
OK* 5 Oprn©*** h*aSA«-Lfc*^fc tt% h**SAJti-53te«* 

[0112] 3fr&fcfci^«l tt% h3fe©l^e^t51^H 

(*lRt/»2S/HHIKl 3 0, 2 3 0 (*1XW«2«^H»U0, 2 1 

[oiis] ^ev^t, in 2 i MB 2 2 icaE^wc, ii i mwmmntaxtm 
«&#i/&ia H2ite**ixfcfffifli«iaiiaBis2 0f±, n 1 steiu&g 
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ms§3 0 tmm-fz> 0 

[0114] mi{t^sioiss3 2 m2 l^Tjkznzj:?^ mim& 
®&i 1 0 mi $4 ^^?nmm& \ 20^ 01 s/hi&is§i 3 0 t s m 

1 M£MW.Wtii\ElV£ 1 4 0 01 ->:7 h 1 5 0 £u Bl*4 y^M^-l 

6 °i> ^1 W</1^:7 MUi&l 7 O mi A/D^miElS&l 80^ fig 

&HI&1 9 0 ^rf LTV^5„ 
[0 115] mi%MW\%&! 9 Ott N #01 S/HlElSSl 3 0 <D&Wl\Z.WLV) h 

*K #01 S/HHIBSl 3 0^bW^S*Lfe«J3Em^3SrSteLTtt|^U Ilf 

BlS^t^tHlHlSSl 4 0W\ S/H0&1 3 0 ^bffl^frfcffiJBEtfcl;^ 

^S/h-flt^tfcl-rsft/Hit^ttJlHlj^i: tTMtS^t £&5„ 0 1 A/ 

D»IU{& 1 8 0 -ete N 0 1 **fi1£tfc!0{& 1 4 0 fcTlftffi Sftfcjfcfctf (v maxl ) 

a»e> (v MI1 ) xvmjzm (v shim ) /h$v^*T?©ttH N bp*>#0i 

s/hihi^i3o (0ifi^msgi 1 0) ^e>m^7$tt^mjBEw^o*/jvfii[^e> 

£l**/.HttJ: tiBftfi (v shiftl ) *#v^*^©*Bffla*A/D£IM5fflteR:££ 

[0116] 02m^ams§3 3 cm. ®2 2 ^£^3 £5^. 02^ 

HJ8S2 1 0<5; N 0 2^^ *?MWm6 2 20i s 0 2S/H|H3g2 3 0 i, ^ 
2S^jt#ttSIUSg2 4 0 £ x ^2i/7h^^ 2 5 0 ^ ^ 2 7^y^2 
60 ^ »2WS/7Mil82 7 0h 0 2A/D^miHlg§2 8 0 <h N 02^ 
&IU1&2 9 O&^LTV^o 

[0 117] I2RW2 9 Ott % #02 S/HH]gg2 3 OO^tRJtfe 
*K #0 2 S/H(HSS 2 3 0 «»bWA* nfc«ffiffl*tRteLTHJ* U. 0 2* 
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D£*@tt 2 8 0 T*^, £ 2*:MHftUle]B 2 4 0 |CT*m S*Lfc**|* (V^) 
*»6»S»**tt (V raaj(2 ) .fcOBrJM (v shift2 ) /h*v^*T?©fiH. IP^#^2 

s/Hin!fg2 3o mzmstm&z i o ^ba^*n*:«ffa>i7©*/jNtt^ & 

£K*/.HKJ:»?0f3£fli (V 8hift2 ) ^^V^*T-©fgffi^A/D^m$£ffl^^$ 
[0 118] Pi±©ip^ »»«te*SV^W\ *l*^«ttmillKl4 0 

fcTfcW**.*:*** (VJ *»e>@tt*** (vj J:*Bffi« (v shim ) ,h 

*v^*-c©«h. ip^is/hhiki 3 o ori«5h§i*i i o) ^btu 

^Sttfc«BEW^©*/jv|td^Stt*/httJ:90f^«[ (v shim ) **v^*t»© 
ttH#A/D«aMKBi:£*L. BiS/H0|§i3O (Ht«no) * 

^ 5<Dt ^ -tlB*/HiTJ: f?^#:(v shim ) *#v^J: t>*^*j£tfj;*7ra:ro j 

ffix\ i 2 B .j5»e,©«jjtjij^js r A/DsE*-t-s- i*s-e^ So 

*2«*iCtttfJH»2 4 0K:T*a**tfc**||[ (V max2 ) *> 
(v Mx2 ) J^J^tft (v shift2 ) /h^vvftf^-eofSffl, Wb&M2 S/H[US§2 3 

^^6>m*$*t*«ffiffi^^Jb|BA/D«Jft|6Hfc43V^^^/Hjttfc«* 
±«/MKj: 90f£« (v shlft2 ) *#vH*J: 9*SvMtEEtfi;*jH: r oj 

*Lfc^t?, {&^3fe^g|5^1 3. ^fc©«IW^*A/D$ftt5 i t ^ 
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[0 119] Jbiaa^«©3t*WS*tt, K*t*©«**«j^©<fctt|* 

[0120] m-, 123 K:E-5^t\ JilBlimttottttttM 1 

[0 12 1] fi[fftHJ^TAPSlSr@2 3^t. fiittil^TAPS 
ltts 1 4 2 0^tUfc^Af#:4 0 Oi, 

/J^T N ft^§P4 1 o^^^nsjir^^rpj^oTfigsp^^Ttt^^-rs^— 

[0 12 2] =yfn-7lMil4 3 0« N MiftULED^f 
^fURfcj:o-C^tt*4 0 0^T§|54 1 0fc*h*i£ 
tt<5^iC N 10 (***£;h/rV^ilH&) WT^JKy^SLl^ 

W-r^„ 3yho^-7SMSl4 3 0^fej±lttLT*^4 1 O^tt^ttfc 
^yf*SLlfi, m^4 10raitU *©S»3tSL2 36S3fc«ffi 
«|S4 2 0j2:A«-rS o Wai4 2 0tt > h#©K*t*SL2©A*flfc« 

(— &5n&tt) Sr^{±}-r§ 0 r*U£j;!9 N =y fp^iMif 4 3 O^ft 

[0 12 3] «4 2 0li, -fclB3ttfeffl^KlSr^V^t><?!>T?fet) % HI 2 
4fc*£*L<5«fifc£*-L"CV^ 0 7fc^tt|gP4 2 0tt\ ICf j/7°4 2lSrf UT 
*5«K iC9 I C^y^4 2 lie, %Jgj£«4*l 0, ft 1 flf^lHB 1 10^1S 
/HE8&1 3 0. Mlft^fiC^tUlUKl 4 0, Sl^7 150^1 
-y^m^l 6 0,^1 l^*/l^:7 MUSSl 7 O.ftl A/Dfg&HI&l 8 0 N 
m2«^lElSg2 1 0 S ^2 S/H|HlS§2 3 0. ft 2 ftrfcflffifcffilBltt 2 4 0 N ^2 



28 



WO 2004/065899 



T/JP2004/000299 



e/7hW^# 2 5 0j2^^fyf^2 6 0,12 MUSS 2 7 0. 

S&2A/D^miHlj£2 8 oR(Jt^ ^ ^MftHUM 2 2^i^LTV>*. * 
5>^<W»HIB4 2 2tt % »1^-T §^tt»HIKl 2 0M»2^*^ 

2 1 lc(lt«SrAfflAt5fc*Oti/<y h4 2 3 t>»jft;§F;ftTV^. Tfr&tTO 

l 2 i o mas*** i ©srrtjav* 2 n ? T 

[0124] El 2 5 Mg^r, ±nMt«tto%ttUSK 1 *W&% 

[0 12 5] tt«»ttlWAPS2«rB2 5lC*t I ttWW^fAPS 
2tt, l/-f^!J^Wii^fc^T^^ if 5 0 4*»g>Bf£ 

m&mm (#n^*tt) 5 1 4±ti*t«. emem* «M3t« 5 
t, »wmgmjE&m>tL, ^y^-vyxs 1 6^ltmk7A5 1 7 

±1B**m*« 1 -Cfc 5, 5 0 4*»fe||Wt*^5 Wif^A^ 

1 0 fcitttt* jb 1 oirrtiatWK 2 o^ift tfowt^o 7 7 ^u 

[0126] 7* fi?>-f-PD(Z)ttl^« N >yfflWm&5 2 3KA77£ 
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[0127] *mmjet&(Dfflimmw 1 «\ ±Ms.m%-h^\m^%^{tLW 

T*£ S. m*.t£s 2 0 O' 1 - 1 3 4 0 3 4 ^m^M 2002-2218 

[0 12 8] *»Mfi N WiBUfeKEife^tttJ:|R3t$tL«t>©-Cf4*v\ fcii 
^^4 1, 4 2) *®ttj»"CSK*LT, 3t©Aatfc:#o-C3S£Lfc 

[0129] ^fc s m^^tzmmwmi^^x^ 

^SN«*ix5*«[©*2 3te«JS»^i 3,. btr&Z., VL&<dM i %j&f&to& l 2 
hWk<D%2. %m&M9tl 3 mn i:f±2 2fe5nfl<lfc»fiEL*:«llBtfra— 05rt»CTE 

m«^^lH^iJ LT*3 5 % & 1 12,„tl2 ^^iS§P^ 1 3 i: «m 1 <D 

^|pIS.t) ? ll2co^■|^^jov^x^^^cia^JbTv^6 0 m&fltttttKKiEyui-s 
[0130] *fc, »i&V2^/wMaBi2o, 2 7 

[0131] ^mm^mmmmtis R^fft$>^t±m.^a>^iSLmmm-> 
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3. H*3^2^5ciBW*^yk3^lS««^r«3t«ffl*«-x»*)oT, 

mmm 1 a^mis^nfn^ b $ *l* mffm^o^/Hit^tti-t- sin 1 * 
atrial* 1 ft/jMHcttmiiiK^ «t » &m $ *LfcitfFSB*/htea> & %&*wz*>mj£ 
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'M&mm&b. 
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